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Kit Contents

QIAGEN PCR Cloning Kit
QIAGEN PCR Cloning Kit (10) (40)
Catalog No. 231122 231124
Ligation Master Mix, 2x 50 ¢l 200 !
pDrive Cloning Vector 0.5 pg 2.0 pg
Distilled water 1.7 ml 1.7 ml
QIAGEN PCR Cloning™ Kit
QIAGEN PCR Cloning”“* Kit (10) (40)
Catalog No. 231222 231224
BOX
Ligation Master Mix, 2x 50 ¢l 200 !
pDrive Cloning Vector 0.5 pg 2.0 pg
Distilled water 1.7 ml 1.7 ml
BOXII
QIAGEN EZ Competent Cells 10 tubes, 50 pl each 40 tubes, 50 pl each
SOC medium 2x 1.9 ml 6x1.9ml

Shipping Conditions

QIAGEN® PCR Cloning Kits are shipped on dry ice. Please verify upon shipment arrival
that dry ice is still present in the shipping container. The QIAGEN PCR Cloning® Kit is
packaged in two boxes: Box | contains reagents for ligation of PCR products into the pDrive
Cloning Vector, and Box Il contains QIAGEN EZ Competent Cells and SOC medium.

Storage and Stability

The QIAGEN PCR Cloning Kit and Box | of the QIAGEN PCR Cloning?“ Kit (containing
Ligation Master Mix and pDrive Cloning Vector) should be stored at ~20°C in a constant-
temperature freezer or at ~70°C immediately upon receipt. Box Il of the QIAGEN PCR
Cloning® Kit (containing QIAGEN EZ Competent Cells) should be stored at —70°C or
below immediately upon receipt. Care should be taken to avoid thawing of competent
cells. When stored under these conditions and handled correctly, the kit components can
be kept at least until the expiration date (see inside of kit lid) without showing any reduction
in performance.
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Product Use Limitations

QIAGEN PCR Cloning Kits are developed, designed, and sold for research purposes only.
They are not to be used for human diagnostic or drug purposes or to be administered to
humans unless expressly cleared for that purpose by the Food and Drug Administration in
the USA or the appropriate regulatory authorities in the country of use. All due care and
attention should be exercised in the handling of the materials described in this text.

Product Warranty and Satisfaction Guarantee

QIAGEN guarantees the performance of all products in the manner described in our product
literature. The purchaser must defermine the suitability of the product for its particular use.
Should any product fail to perform satisfactorily due to any reason other than misuse,
QIAGEN will replace it free of charge or refund the purchase price. We reserve the right
to change, dlter, or modify any product to enhance its performance and design. If a QIAGEN
product does not meet your expectations, simply call your local Technical Service Department
or distributor. We will credit your account or exchange the product — as you wish.

A copy of the QIAGEN terms and conditions can be obtained on request, and is also
provided on the back of our invoices. If you have questions about product specifications
or performance, please call one of the QIAGEN Technical Service Departments or your
local distributor (see inside front cover for contact information).

Technical Assistance

At QIAGEN we pride ourselves on the quality and availability of our technical support.
Our Technical Service Departments are staffed by experienced scientists with extensive
practical and theoretical expertise in molecular biology and the use of QIAGEN products.
If you have any questions or experience any difficulties regarding QIAGEN PCR Cloning
Kits, or QIAGEN products in general, please do not hesitate to contact us.

QIAGEN customers are a major source of information regarding advanced or specialized
uses of our products. This information is helpful to other scientists as well as to the
researchers at QIAGEN. We therefore encourage you to contact us if you have any
suggestions about product performance or new applications and techniques.

For technical assistance and more information, please call one of the QIAGEN Technical
Service Departments or your local distributor (see inside front cover for contact information).

Safety Information

Material safety data sheets (MSDSs) are available online in convenient and compact PDF
format at www.qiagen.com/ts/msds.asp. You can find, view, and print the MSDS for
each QIAGEN kit and kit component.
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Introduction

QIAGEN PCR Cloning Kits combine the latest ligation technology with a unique combination
of time-saving features for fast, easy, and highly efficient cloning of PCR products generated
using Tag and other non-proofreading DNA polymerases. The pDrive Cloning Vector
provides superior performance through UA-based ligation and allows easy analysis of
cloned PCR products. The Ligation Master Mix contains all other reagents and cofactors
required for optimal ligation in a convenient, pre-mixed format. QIAGEN EZ Competent
Cells, provided in ready-to-use aliquots in the QIAGEN PCR Cloning® Kit, are capable
of high-efficiency transformation and can be plated immediately onto agar/ampicillin
plates following transformation.

The QIAGEN PCR Cloning Principle

QIAGEN PCR Cloning Kits take advantage of the single A overhang at each end of PCR
products generated using Taq and other non-proofreading DNA polymerases. The pDrive
Cloning Vector, supplied in a linear form with a U overhang at each end, hybridizes with
high specificity to such PCR products. Optimal conditions for rapid and efficient hybridization
and ligation are provided by the advanced buffer design of the Ligation Master Mix.

The QIAGEN PCR Cloning procedure is fast and easy — PCR products are simply mixed
with pDrive Cloning Vector and Ligation Master Mix and then incubated at 4-16°C for
30 minutes (e.g., in a refrigerator). Special preparation of PCR products is not required.
Transformation and plating using QIAGEN EZ Competent Cells takes only 10 minutes,
making the fotal procedure, from PCR product to plating of fransformed cells, just 40 minutes.

Product Description
pDrive Cloning Vector

The pDrive Cloning Vector is supplied in a linear form, ready-to-use for direct ligation of
PCR products. This vector allows ampicillin and kanamycin selection, as well as blue/white
colony screening. The vector contains several unique restriction endonuclease recognition
sites around the cloning site, allowing easy restriction analysis of recombinant plasmids.
The vector also contains a T7 and SPé promoter on either side of the cloning site, allowing
in vitro transcription of cloned PCR products as well as sequence analysis using standard
sequencing primers. In addition, the pDrive Cloning Vector has a phage f1 origin to allow
preparation of single-stranded DNA. A map of the pDrive Cloning Vector and the
sequence of the region surrounding the cloning site are provided in Figure 1 (page 8).
See “pDrive Cloning Vector restriction sites” (Appendix, page 24) for additional information.

6 QIAGEN PCR Cloning Handbook 04/2001



Reagents

Ligation Master Mix, 2x:  The Ligation Master Mix contains all reagents and cofactors
required for ligation in a convenient pre-mixed format.

SOC medium: Tryptone, yeast extract, NaCl, KCl, glucose, MgCl,, MgSO,,
sterile water

QIAGEN EZ Competent Cells

The genotype of QIAGEN EZ Competent Cells is: [F'::Tn10(Tc) proAB* lackZAM135]
recAl end A1 hsdR 17 (r; me2') lac ginV44 thi-1 gyrA96 relAT (see Table 1, page 10, for
further details).

QIAGEN EZ Competent Cells are capable of high-efficiency transformation (>1.0 x 10°
colony forming units per microgram DNA), and are supplied in ready-fo-use aliquots for
single transformation reactions. The cells are compatible with ampicillin and kanamycin
selection and blue/white screening following transformation with pDrive Cloning Vector.
When using ampicillin selection, QIAGEN EZ Competent Cells do not require an incubation
step following transformation, but instead can be directly plated.

QIAGEN PCR Cloning Kit Procedure

PCR product

pDrive Cloning Vector
Ligation Master Mix
Water

Incubate 30 min
Add dliquot to

l competent cells
E? _Competent cells
Incubate 5 min on ice

Heat shock

Add SOC medium

Plate immediately*

*Using QIAGEN EZ Competent Cells
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T7 promoter
Accb5l
Kpnl
- Sphl
origin
Pstl
- \ +1 /\j/ul
SnaBl
z BamHI
°s EcoRl
[
i
pDrive Cloning Vector /
3.85kb The EcoRl
= | sall
Accl
Hincll
4 Hindlll
2 Xhol
> Avrll/Styl
Nhel
Xbal
Eco72I
BstXI
EcoO109I
Apal
Sacl
Notl
| I SP6 promoter
(B
Element Position (bp)
Multiple cloning site 266-393
LacZ o-peptide 216-593
T7 RNA polymerase promoter 239-258
T7 transcription start 256
SP6 RNA polymerase promoter 398-417
SP6 transcription start 400
Ampicillin resistance gene 1175-2032
Kanamycin resistance gene 2181-2993
pUC origin 3668
Phage f1 origin 588-1043
Primer binding sites:*
M13 forward (-20) 431-447
M13 forward (-40) 451-467
M13 reverse 209-224
T7 promoter primer 239-258
SP6 promoter primer 400-418

* Primer sequences are provided in the Appendix (page 27)
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3" CIT TGT CGA TAC TGG TAC TAA TGC GGT TCG AGA TTA TGC TGA GIG ATA TCC CTT
M T M | T P S S N T T H Y R E
LacZ o-petide coding sequence
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| I | |
AGC TCG GTA CCA CGC ATG CTG CAG ACG CGT TAC GTA TCG GAT CCA GAA TTC GIG 314
TCG AGC CAT GGT GCG TAC GAC GTC TGC GCA ATG CAT AGC CTA GGTI CTT AAG CAC
S S VvV P R M L Q T R Y vV S D P E F V
PCR product sall
Accl Hi ndl |1 Avrl |
EcoRl Hi ncl | Xhol St yl Nhel Xbal
| | | | I I
ATU || A TCT GAA TTC GIC GAC AAG CTT CTC GAG CCT AGG CTA GCT CTA GAC CAC 365
TA " UT AGA CTT AAG CAG CTG TTC GAA GAG CTC GGA TCC GAT CGA GAT CTG GIG
S E F V. D K L L E P R L A L D H
Eco72l Eco0109I Sacl
Bst XI Apal Not | <
I | I | I SP6 pronot er
ACG TGT GGG GGC CCG AGC TCG CGG CCG CTG TAT TCT ATA GIG TCA CCT AAA TGG 419
TGC ACA CCC CCG GGC TCG AGC GCC GGC GAC ATA AGA TAT CAC AGT GGA TTT ACC
T ¢ 6 G P S S RP L Y S I V s P K W
ML3 forward (-20) prinmer ML3 forward (-40) prinmer
_binding site _binding site
CCG CAC AAT TCA CTG GCC GTC GIT TTA CAA CGT CGT GAC TGG GAA AAC 3' 467
GGC GIG TTA AGT GAC CGG CAG CAA AAT GIT GCA GCA CTG ACC CTT TTG 5'
P H N S L A V V L Q R R D W E N

Figure 1. pDrive Cloning Vector Map. [ Representation of the linearized pDrive Cloning Vector with U overhangs.
The unique restriction endonuclease recognition sites on either side of the cloning site are listed. [ Positions of
various elements in the pDrive Cloning Vector. [ DNA sequence of the region surrounding the cloning site. The
amino acid sequence of the LacZ o-peptide is also given. The positions of the T7 and SP6 promoter sites and the
M13 forward and reverse sequencing primer binding sites are provided, as are the cutting positions of the
unique restriction endonucleases.
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Table 1. Genotype of QIAGEN EZ Competent Cells

Genotype Description/phenotype

F' Presence of the low-copy-number F plasmid [F'::Tn10(Tc") proA*B*
lackZAM15]

Tn10(Tc) Transposon conferring tetracyclin resistance

lack Overproduction of the lac operon repressor, which controls expression
from P,

lacZAM15  Expression of N-terminally deleted B-galactosidase. This protein
and LacZ o-peptide (encoded by the pDrive Cloning Vector) provide
B-galactosidase activity. Cells transformed by pDrive Cloning Vector
which does not contain a PCR product will express LacZ o-peptide,
and will form blue colonies when grown in the presence of X-gal/IPTG.
In contrast, cells transformed by pDrive Cloning Vector which does
contain a PCR product will not express LacZ a-peptide, and will
form white colonies.

recAl Abolished homologous recombination

end Al Abolished nonspecific endonuclease | activity, and hence improved
DNA quality in plasmid preparations

hsdR17 This mutation prevents restriction, but not protective methylation, of
unmethylated DNA or DNA containing foreign methylation patterns
in E. coli cells.

lac Inability to utilize lactose

glnV44 Supressor of amber (UAG) mutation; required for growth of some
phage vectors. Formerly called supE.

thi-1 Requires thiamin (vitamin B1) for growth in minimal medium

gyrA96 Mutation in DNA gyrase; resistance to naladixic acid

relAl Relaxed mutation, permits RNA synthesis in the absence of protein
synthesis
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Quality Control

As part of the stringent QIAGEN quality assurance program, the performance of QIAGEN
PCR Cloning Kits is monitored routinely and on a lotHo-lot basis. See the quality-control
label inside the kit lid for lotspecific values.

pDrive Cloning Vector:

DNA contamination:

Exonuclease contamination:

Cloning efficiency:

Reagents:
Ligation Master Mix, 2x:

SOC medium:

Distilled water:

QIAGEN EZ Competent Cells:

DNA contamination:

Phage contamination:

Transformation efficiency:

Plasmid DNA isolated from white colonies on a self-ligation
plate is analyzed by agarose gel electrophoresis. “No”
indicates that only plasmid corresponding to pDrive
Cloning Vector was detected.

Exonuclease contamination is tested by agarose gel
electrophoresis. “No” indicates that exonuclease activity
was not defected.

Cloning efficiency is tested using a PCR-generated control
insert.

Cloning efficiency is tested using a PCR-generated control
insert. DNA contamination is fested by transforming
QIAGEN EZ Competent Cells with Ligation Master Mix
without plasmid DNA. “No” indicates that plasmid DNA
contamination was not detected.

Tested for sterility and performance in transformation.

Tested for conductivity, pH, and sterility. Free of nucleases.

Plasmid DNA contamination is tested by plating untrans-
formed QIAGEN EZ Competent Cells. “No” indicates that
DNA contamination was not detected.

Phage contamination is tested by plating QIAGEN EZ
Competent Cells in top agar followed by visual inspection
for plaques. “No"” indicates that phage contamination was
not detected.

Transformation efficiency is tested using a control plasmid
in a fransformation reaction. The transformation must yield
>1.0 x 10° colony forming units/pg control plasmid.

QIAGEN PCR Cloning Handbook 04/2001 11



QIAGEN PCR Cloning Kit Ligation Protocol

Important notes before starting

e Use of PCR products generated with proofreading DNA polymerases (i.e., DNA
polymerases with 3'-5' exonuclease activity) will dramatically lower ligation efficiency
as these PCR products do not have an A overhang.

*  We recommend using a molar ratio of 5-10 times more PCR product DNA than

pDrive Cloning Vector DNA for ligation (Table 2). However, less PCR product may
also be sufficient. PCR products can be concentrated using MinElute™ Kits.
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e Purification of PCR products prior to ligation (e.g., using QIAquick® or MinElute PCR
Purification or Gel Extraction Kits) is optional but recommended, as this will generally
result in higher fransformation efficiency. See “Purification of PCR products” (Appendix,
page 23).

®  The 5'terminal base of the PCR primers can affect addition of an A overhang to PCR
products by non-proofreading DNA polymerases. See “Effect of the 5'-ferminal base
of PCR products on cloning efficiency” (Appendix, page 21).

e Background colonies may appear following fransformation if the PCR template was
plasmid DNA containing a resistance gene for the antibiotic used for colony selection
(i.e., an ampicillin- or kanamycin-resistance gene). In these cases the PCR product
should be gelpurified prior fo ligation to remove template plasmid DNA. Gelpurification
can be avoided by using kanamycin for selection if the template plasmid contains
the ampicillin-resistance gene, and vice versa.

e If elecirocompetent cells will be used instead of QIAGEN EZ Competent Cells for
transformation, we strongly recommend inactivating the ligase prior to electroporation
by incubating the ligation-reaction mixture for 10 min at 70°C (see protocol step 4).

Table 2. Guide for the amount of PCR product to use in the ligation reaction

Amount of PCR product fo use in the ligation reaction
PCR product size 5-times molar excess* 10-times molar excess*
100 bp 6.5ng 13 ng
200 bp 13 ng 26 ng
500 bp 32.5ng 65 ng
1000 bp 65 ng 130 ng
1500 bp 97.5 ng 195 ng
2000 bp 130 ng 260 ng
3000 bp 195 ng 390 ng

* Calculated for 50 ng pDrive Cloning Vector using the following equation:
ng PCR product required = 50 ng x PCR product size (bp) x molar ratio
3851 bp
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Procedure

1.

Thaw 2x Ligation Master Mix, pDrive Cloning Vector DNA, and distilled water
(provided). Place on ice after thawing.

Itis important to mix the solutions completely before use to avoid localized concentrations
of salts. Keep 2x Ligation Master Mix on ice and immediately store at ~20°C or
-70°C after use.

Prepare a ligation-reaction mixture according to the following scheme:

Component Volume/reaction
pDrive Cloning Vector (50 ng/pl) 1yl

PCR product 1-4 pl*
Distilled water variable
Ligation Master Mix, 2x' 5l

Total volume 10 pl

* Purified PCR product. If using non-purified PCR product, do not add more than 2 pl PCR product.
" We recommend adding the Ligation Master Mix last.

Briefly mix the ligation-reaction mixture then incubate for 30 min at 4-16°C (e.g., in
a refrigerator, water bath, or thermal cycling block).

Mix gently, for example by pipetting the ligation-reaction mixture up and down a
few times.

Note: Increasing the ligation time to 2 h can resultin a 2-3 fold increase of recombinants.
This might be especially useful for PCR fragments longer than 2 kb. If the total number
of recombinants is not essential, however, the ligation time can be as short as 15 min.

Proceed with the transformation protocol (page 14) or store ligation-reaction mixture
at =20°C until use.

IMPORTANT: The transformation protocol on page 14 is for use with QIAGEN EZ
Competent Cells. If electrocompetent cells will be used, we strongly recommend
inactivating the ligase in the ligation-reaction mixture prior to electroporation.
Incubate the ligation-reaction mixture for 10 min at 70°C, then proceed with
electroporation. Alternatively, the MinElute Reaction Cleanup Kit can be used to
remove ligase from the ligation-reaction mixture. The ligase does not need to be
inactivated when using QIAGEN EZ Competent Cells.

QIAGEN PCR Cloning Handbook 04/2001 13
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QIAGEN PCR Cloning” Kit Transformation Protocol

Important notes before starting

°

This protocol is for use with QIAGEN EZ Competent Cells. It is not for use with
electrocompetent cells. If electrocompetent cells will be used, we strongly recommend
inactivating the ligase in the ligation-reaction mixture prior to electroporation. See
step 4 of the ligation protocol (page 13) for defails.

Competent cells are extremely sensitive to temperature and mechanical stress. Do not
allow QIAGEN EZ Competent Cells to thaw at any point prior to transformation. Keep
thawed cells on ice. Avoid excessive and/or rough handling, especially pipefting. Mix
cells by gentle flicking.

Thaw SOC medium and warm fo room temperature. Store at ~20°C or —~70°C after
use.

Prepare fresh LB agar plates containing either ampicillin (100 pg/ml LB agar) or
kanamycin (30 pg/ml LB agar) as a selection marker. Include IPTG (50 pM) and
X-gal (80 pg/ml) for blue/white screening of recombinant colonies. See Appendix
(page 27) for recipes.

Procedure

Thaw the appropriate number of tubes of QIAGEN EZ Competent Cells on ice. Thaw
SOC medium and warm fo room temperature.

IMPORTANT: Competent cells should only be thawed on ice. Do not allow unused
QIAGEN EZ Competent Cells to thaw. Test whether cells are thawed by gently flicking
the tube. Proceed immediately to the transformation step once the cells have thawed.
Add 1-2 pl ligation-reaction mixture per tube of QIAGEN EZ Competent Cells, mix
gently, and incubate on ice for 5 min.

Mix gently, for example by flicking the fransformation mixture a few times.
Heat the tube(s) in a 42°C water bath or heating block for 30 s without shaking.
Incubate the tube(s) on ice for 2 min.

Add 250 pl room temperature SOC medium per tube and directly plate 100 pl each
transformation mixture onto LB agar plates containing ampicillin.

Note: For kanamycin selection, incubate the cells at 37°C for 30 min with shaking
prior fo plating to allow recombinant outgrowth.

The transformation mixture can be plated using a sterile bent glass rod or a specialized
spreader. It is generally recommended to plate different amounts of each transformation
mixture onto separate plates (e.g. 100 pl and 20 pl) to ensure good separation of
colonies for subsequent single-colony isolation. For more efficient plating of small
volumes of transformation mixture (<50 pl) we recommend pipetting 100 pl LB medium
onto the plate, and then pipetting the transformation mixture into the liquid LB.

14
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6. Incubate the plate at room temperature until the transformation mixture has
absorbed info the agar. Invert the plate and incubate at 37°C overnight (e.g., 15-18 h).

Note: For blue/white screening, we recommend a second incubation at 4°C (e.g.,
in a refrigerator) for a few hours. This “cold” incubation step enhances blue color
development and thereby facilitates differentiation between blue colonies and white
colonies.
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Troubleshooting Guide

This troubleshooting guide may be helpful in solving any problems that may arise. Comments
and suggestions are listed in the order in which they should be considered. The scientists
in QIAGEN Technical Services are always happy to answer any questions you may have
about either the information or protocol in this handbook, or molecular biclogy applications
in general (see inside front cover for contact information).

Observation Possible cause

Comments and suggestions

No colonies on  a) Missing reagent
agar plate

b) Low transformation
efficiency of
competent cells

c) Incorrect
transformation
procedure

d) Ligase was not
inactivated prior to
electroporation

e) Incorrect antibiotic

f) Incorrect incubation
temperature(s)

Check that all reagents were included in the
ligation reaction and that a portion of the ligation
mixture was added to the competent cells prior
to transformation.

Use highly competent cells (>1.0 x 10° cfu/pg
circular plasmid DNA). If not using QIAGEN
EZ Competent cells, test transformation
efficiency by transforming the cells using a
defined amount of circular plasmid DNA.

Make sure that the appropriate transformation
procedure was used, i.e., heat shock at 42°C
for chemically competent cells (such as QIAGEN
EZ Competent Cells) or electroporation for
electrocompetent cells.

If electrocompetent cells are used for
transformation, we strongly recommend
inactivating the ligase in the ligation-reaction
mixture prior to electroporation. Following
ligation, incubate the ligation-reaction mixture
for 10 min ot 70°C, then proceed with
electroporation. Alternatively, MinElute Reaction
Cleanup Kits can be used to remove ligase from
the ligation-reaction mixture.

Check that the LB agar plate used contained the
appropriate antibiotic.

Ensure that all incubation steps were performed
at the correct temperature.

16
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Observation Possible cause

Comments and suggestions

g) Incorrect DNA
polymerase used
for PCR

Low number of ) Incorrect DNA

white colonies polymerase used
for PCR

b) Inappropriate
insert:vector ratio

c) Ligation time
too short

d) Inefficient
addition of a
single A overhang
by the DNA
polymerase

e) Presence of
inhibitor in PCR

mixture

QIAGEN PCR Cloning Kits are designed for
cloning of PCR products generated by non-
proofreading DNA polymerases (e.g., Tag DNA
polymerase). Proofreading DNA polymerases
generate predominantly bluntended PCR
products, which will not efficiently ligate to the
pDrive Cloning Vector. An A overhang can be
added to such PCR products by treatment with
an appropriate polymerase.

QIAGEN PCR Cloning Kits are designed for
cloning of PCR products generated by non-
proofreading DNA polymerases (e.g., Tag DNA
polymerase). Proofreading DNA polymerases
generate predominantly bluntended PCR
products, which will not efficiently ligate to the
pDrive Cloning Vector. An A overhang can be
added to such PCR products by treatment with
an appropriate polymerase.

Quantitate the PCR product by agarose gel
analysis (see “Quantitation of PCR products”,
Appendix, page 23). We recommend a molar
ratio of insert to vector of 5:1 to 10:1. In rare
cases further optimization of the insert:vector
ratio may be necessary.

Increasing the ligation time can yield higher
numbers of recombinant colonies.

For efficient addition of an A overhang during
the PCR procedure, we recommend a final
extension step for at least 10 min. The efficiency
of addition of a single A to PCR products
by DNA polymerases is also sequence
dependent. See “Effect of the 5'terminal base
of PCR primers on cloning efficiency”, Appendix,
page 21.

Purify the PCR product prior to ligation, e.g.,
using the QlAquick or MinElute systems. See
“Purification of PCR products”, Appendix,
page 23.

QIAGEN PCR Cloning Handbook 04/2001
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Observation

Possible cause

Comments and suggestions

Only white
colonies on the
plate

f) Overexposure of
PCR product to
UV light

g) Incorrect ligation
temperature

h) Nuclease
contamination

a) Inappropriate
bacterial strain used
for blue/white
screening

b) Insufficient/no X-gal
and/or IPTG

c) Cells transformed
with residual
plasmid DNA
from PCR reaction

For gel-purification, use long-wave UV light to
visualize PCR products and ensure that the
DNA is exposed for as short a time as possible.
Overexposure of DNA to UV induces pyrimi-
dine dimers which reduce the efficiency of the
procedure.

Ensure that the temperature used for ligation
does not exceed 16°C. Higher temperatures,
e.g., greater than 25°C, give rise to increased
background and fewer recombinants.

Nucleases may degrade the U overhang. Use
only the provided distilled water and Ligation
Master Mix, which are tested for absence of
nucleases, in the ligation reaction.

Ensure that the bacterial strain used for
transformation has a lacFZAM15 genotype.
This mutation, which is present in QIAGEN EZ
Competent Cells, is usually located on the F'
plasmid and is a prerequisite for blue/white
screening.

Check that the agar plates contain sufficient
X-gal/IPTG. Use freshly prepared plates.

Background colonies may appear following
transformation if the PCR template was plasmid
DNA containing a resistance gene for the
antibiotic used for colony selection (i.e., an
ampicillin-or kanamycin-esistance gene). In these
cases the PCR product should be gelpurified
prior fo ligation to remove template plasmid DNA,
e.g., using the QIAquick or MinElute systems. Gel
purification can be avoided by using kanamycin
for selection if the template plasmid contains the
ampicillin-resistance gene, and vice versa.
Alternatively, screen ampicillin-resistant white
colonies for kanamycin resistance, and vice versa.
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Comments and suggestions

Observation Possible cause

d) Degraded antibiotic
Only blue a) Inappropriate
colonies on the bacterial strain used
plate for blue/white

screening

b) Functional LacZ
orpeptide fusion
protein

c) Nuclease
contamination

d) PCR product not
added to the
ligation-reaction
mixture

Clones contain
the PCR product
in only one
orientation

White colonies  a) Cells transformed

do not contain with residual
the PCR product  plasmid DNA from
of interest PCR reaction

The antibiotic present in the agar plate may
have lost its full activity, allowing untransformed
colonies to grow. Use freshly prepared plates.
Add antibiotic to cooled agar (<55°C) before
pouring plates.

Ensure that the bacterial strain used for
transformation carries a lacZ mutation (e.g.,
QIAGEN EZ Competent Cells). LacZ* strains
are not appropriate for blue/white screening.

In rare cases the cloned PCR product will be
expressed as a fusion protein with functional
LacZ a-peptide. The length of such cloned frag-
ments is usually a multiple of 3 bases (including
the 3"-A overhang).

Nucleases may degrade the U overhang. Use
only the provided distilled water and Ligation
Master Mix, which are tested for absence of
nucleases, in the ligation reaction.

Ensure that the PCR product was added to the
ligation-reaction mixture.

Expression of the PCR product in the appropriate
reading frame (e.g., as a fusion protein with
LacZ o-peptide) might be toxic for the cells.
Omitting IPTG from the growth medium will
decrease the expression level from P, and
therefore potentially allow the cells to survive.
However, blue/white selection is usually not
possible in the absence of IPTG.

Background colonies may appear following
transformation if the PCR template was plasmid
DNA containing a resistance gene for the
antibiotic used for colony selection [i.e., an
ampicillin-or kanamycin-resistance gene). In these
cases the PCR product should be gelpurified
prior fo ligation to remove template plasmid DNA,
e.g., using the QIAquick or MinElute systems. Gel
purification can be avoided by using kanamycin
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Observation

Possible cause

Comments and suggestions

b) Non-specific PCR
products or
primer-dimers
cloned into pDrive
Cloning Vector

c) Nuclease
contamination

for selection if the femplate plasmid contains the
ampicillin-resistance gene, and vice versa.
Alternatively, screen ampicillin-resistant white
colonies for kanamycin resistance, and vice versa.

Increase the stringency of the PCR conditions,
for example by increasing the annealing
temperature or using a hotstart procedure
(e.g., HotStarTag™ DNA  Polymerase).
Alternatively, gel-purify the PCR product prior to
ligation.

Nucleases may degrade the U overhang. Use
only the provided distilled water and Ligation
Master Mix, which are tested for absence of
nucleases, in the ligation reaction.

20
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Appendix
Generation of PCR products

PCR products that will be cloned using QIAGEN PCR Cloning Kits should be generated
using a thermostable DNA polymerase that does not possess proofreading activity, such
as Tag DNA polymerase. Such polymerases attach a single A overhang to their reaction
products, which can hybridize fo the U overhang of the pDrive Cloning Vector. For efficient
addition of an A overhang during the PCR procedure, we recommend a final extension
step for 10 min at 72°C (as described in the PCR protocols for QIAGEN Tag DNA Polymerase
and HotStarTaq DNA Polymerase).

High-specificity PCR is also a prerequisite for fast and easy cloning of PCR products.
QIAGEN Tag DNA Polymerase and HotStarTaq DNA Polymerase are provided with
innovative QIAGEN PCR Buffer, which supports specific primer annealing in each PCR
cycle without the need for tedious optimization procedures. The use of a hot-start procedure
can further increase PCR specificity. HotStarTaq DNA Polymerase, a modified form of
QIAGEN Tagq DNA Polymerase, provides high specificity in hotstart PCR. HotStarTaq
DNA Polymerase is supplied in an inactive state that has no polymerase activity at ambient
temperatures. This prevents extension of nonspecifically annealed primers and primer-
dimers formed at low temperatures during PCR setup and the initial PCR cycle. HotStarTag
DNA Polymerase is activated by a 15-minute incubation at 95°C that can be easily
incorporated into any existing thermalcycler program. For more information about
QIAGEN Tag DNA Polymerase or HotStarTag DNA Polymerase, please call your local
QIAGEN Technical Service Department or distributor (see inside front cover for contact
information).

Effect of the 5'-terminal base of PCR primers on cloning efficiency

Thermostable DNA polymerases possessing no proofreading activity, such as Tag DNA
polymerase, commonly add a single deoxynucleotide to the 3'-+terminus of PCR products.
Although deoxyadenosine (A) is generally added, this activity may also be dependent on
the 5'-terminal base(s) of the primers used for PCR. The highest cloning efficiency will be
obtained using PCR primers with a 5'+terminal deoxyadenosine.

General guidelines for PCR primer design and usage

Prerequisites for successful PCR include the design of optimal primer pairs, the use of
appropriate primer concentrations, and the correct storage of primer solutions. Some general
guidelines are provided in Table 3 (page 22; see also QIAGEN News 1997 No. 5, 1).
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Table 3. General guidelines for standard PCR primers

Length: 18-30 nucleotides
G/C content: 40-60%
T.: Simplified formula for estimating melting temperature (T,,):

T, =2°C x (A+T) + 4°C x (G+C)
Whenever possible, design primer pairs with similar T, values.

Optimal annealing temperatures may be above or below the
estimated T,. As a starting point, use an annealing temperature
5°C below T,.

Sequence: * Avoid complementarity of two or three bases at the 3' ends of
primer pairs to reduce primer—dimer formation.

* Avoid mismatches between the 3' end of the primer and the
targettemplate sequence.

e Avoid runs of 3 or more G or C at the 3' end.

e Avoid a 3"-end T. Primers with a T at the 3' end have a greater
tolerance of mismatch.

* Avoid complementary sequences within a primer sequence and
between the primer pair.

* Commercially available computer software (e.g., Primer Designer
1.0, Scientific Software, 1990; Oligo, Rychlik and Rhoads,
1989) can be used for primer design.

Concentration:  Spectrophotometric conversion for primers:
1 Ay unit = 20-30 pg/ml

¢ Molar conversions:

Primer length pmol/pg 20 pmol
18mer 168 119 ng
20mer 152 132 ng
25mer 121 165 ng
30mer 101 198 ng

e Use 0.1-0.5 pM of each primer in PCR. For most applications, a
primer concentration of 0.2 yM will be sufficient.

Storage: Lyophilized primers should be dissolved in a small volume of
distilled water or TE to make a concentrated stock solution.
Prepare small aliquots of working solutions containing 10 pmol/pl
to avoid repeated thawing and freezing. Store all primer solutions
at =20°C. Primer quality can be checked on a denaturing
polyacrylamide gel; a single band should be seen.
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Purification of PCR products

After amplification, the PCR sample contains a complex mixture of specific PCR product
and residual reaction components such as primers, unincorporated nucleotides,
enzymel(s), salts, mineral oil, and possibly non-specific amplification products. Removal of
these contaminants may increase cloning efficiency. The QIAquick system offers a quick
and easy method for purifying PCR products. The MinElute system should be used if the
PCR product needs to be concentrated, e.g., due to inefficient PCR. See page 30 for ordering
information. For more information about QlAquick or MinElute Kits, please call your local
QIAGEN Technical Service Department or distributor (see inside front cover for contact
information).

Quantitation of PCR products

DNA concentration is generally determined either by spectrophotometric measurement of
the adsorption at 260 nm or by agarose gel analysis. Absorbance readings (A,) should
fall between 0.1 and 1.0 to be accurate. Sample dilution should be adjusted accordingly.
An absorbance of 1.0 at 260 nm corresponds to 50 pg DNA/ml. Since spectrophotometric
measurement cannot differentiate between PCR products, primers, and oligonucleotides,
the PCR product should be purified prior to measurement. The QIAquick and MinElute
systems offer quick and easy methods for purifying PCR products (see page 30 for ordering
information).

PCR products can be quickly and easily quantitated by agarose gel analysis. The sample
is run in an agarose gel side-by-side with known amounts of DNA of the same size (e.g.,
an appropriate DNA ladder). The DNA can be visualized under UV light following staining
with ethidium bromide*, and the DNA concentration of the sample estimated by visual
comparison of the intensity of the sample band with that of the standards. More precise
quantitations can be obtained by densitometric measurement of band intensity and
comparison with a standard curve.

Preparation of recombinant plasmid DNA

Many downstream applications require high-purity or ultrapure DNA. QIAGEN offers a
complete range of plasmid preparation systems ensuring the highest quality plasmid DNA,
for example, the QlAprep® miniprep system for fast and simple preparation of up to
20 pg high-purity DNA, and the HiSpeed™ Plasmid Kit for fast purification of ultrapure
DNA. See page 30 for ordering information. For more information about plasmid purification
products, please call your local QIAGEN Technical Service Department or distributor (see
inside front cover for contact information).

* Toxic and/or mutagenic. Take appropriate safety measures.
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pDrive Cloning Vector restriction sites

The pDrive Cloning Vector is supplied in a linear form with a U overhang at each end.
Insertion of a PCR product destroys the EcoRV site of the vector, and therefore use of EcoRV
for restriction mapping of recombinant plasmid is not recommended. The first base of the
lacZ 5' upstream region is designated as nucleotide number one. Table 4 lists restriction
enzymes that do not cut the pDrive Cloning Vector, and Table 5 lists restriction enzymes
that cut the vector 1-5 times. The complete pDrive Cloning Vector sequence is available
on the QIAGEN web site (www.qiagen.com/literature/vectors.asp).

Table 4. Restriction enzymes that do not cut the pDrive Cloning Vector

Aatll Bglll BssHII Dsal Ncol Sfil
Acclll Bpl! Bst11071 Eco471 Ndel SgrAl
Agel BseRl Bst98I Ehel Pacl Spel
Ascl Bsgl BstAPI Fsel PinAl Srfl
Ball BsiwI BstEll Hpal Pmel Sse83871
Bbel Bsmfl BstHPI Kasl PpuMI Stul
» Bbsl Bsp19I Bsu36l Mfel PshAl Swal
.12 BbvCI BspMI Btrl Msd Sacll Tth1111
g Bell BsrBRI Cspl Munl SanDI Xeml
< Beul BsrGl Cspds5| Narl SexAl
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Table 5. Restriction enzymes that cut the pDrive Cloning Vector 1-5 times

Enzymes that cut once
Acd 328*
AccbSl 266

Adel 812
AMNI 3316
Apal 378

Avrll 345
BamHI 299

Begl 1424
Bpml 1893
BpulOl 2629

Bsal 1896
BsmBlI 2628
BspDI 2303
BsplU111 3725

BstX 369

CeiNl 387

Cfrol 2484

Clal 2303
Dralll 812
EcHKI 1962
Enzymes that cut twice
Alw44l 1290, 3411
Apall 1290, 3411
Avall 1598, 1820
BeiVl 1125, 3527
Bgll  577,1844
Bmr 456, 1911
BsaMI 2496, 2573
BseMI 1728, 1902

Eco311
Eco52I
Eco72I
EcolCRI
EcoNlI
EcoO109I
EcoRV'
Esp3l
Fbll
Hincll
Hindlll
Hsp92l
Kpnl
Milul
Nael
NgoMIV
Nhel
Notl
Nrul

Psil

BsrDI
BssSI
Drd|
Eco47I
Eco571
EcoRl
Fspl
Nisil

1896
387
367
382
2524
374
316
2628
328
329
333
1422
270
285
915
913
350
387
2269
684

1728, 1902
1293, 3552
767,3623
1598, 1820
1296, 3183
306, 321
567, 1739
2462, 2728

PspAl
PspOMI
Pstl
Sacl
Sall
Sapl
Scal
Sofl
Smal
SnaBl
Sphl
Sstl
S
Van91l
Xboal
Xhol
Xmal
Xmalll

Nspl
Ppul0l
Psp1406I
Pvull

Sinl

Tatl

Xmnl

2484
374
283
384
327
3842
1481
2612
2486
293
278
384
345
2875
356
339
2484
387

278, 3729
2458, 2724
1360, 1733
54,517

1598, 1820
1478, 1484
1362, 3001

(cont. page 26)
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Enzymes that cut three times
Alw26l 1120,1896,  Bsfl  913,1877,  Pwl 548, 1593,
2628 2566 2612
Aval 339,377, Cfr10l 913, 1877, Rsal 268, 1481,
2484 2566 2447
BsaAl 293, 367, Cspbl 267, 1480, Sspl 604, 1157,
812 2446 2537
BsmAl 1120, 1896, Dral 1384, 2076,
2628 2095
BspHI 1122, 2130, Eco881 339,377,
3005 2484
Enzymes that cut four fimes
Afll 285, 364, BsiHKAI 384,1294,  Ecobdl 130, 266,
366, 3725 1379, 3415 849, 2009
Banl 130, 266, BsrBI 186, 956, Haell 4, 963,
849, 2009 1120, 3796 971, 3485
Banll 378, 384, Earl 526, 1163, Mbil 186, 956,
887, 2267 2425, 3842 1120, 3796
X BsaWI 1666, 2747, Eco241 378, 384,
g 3372,3519 887, 2267
= Enzymes that cut five times
< Asel 46,105, Faul 34,76, Ncil 1426, 1777,
1787,2811, 546, 949, 2485, 2486,
3000 1018 3348
Benl 1426, 1777, Hgal 293, 1029, Smll 339, 1337,
2485, 2486, 1430, 3035, 3080, 3357,
3348 3613 3619
Eael 35,387, Msll 367,413, Vspl 46, 105,
417, 433, 1191, 1550, 1787, 2811,
1569 1709 3000

* Numbers refer to the position of the 3" base of the restricted DNA in each recognition sequence. The first base

of the lacZ 5' upstream region of the pDrive Cloning Vector is designated as nucleotide number one.
" Insertion of a PCR product destroys the EcoRV site of the vector. Use of EcoRV for restriction mapping of
recombinant plasmid is therefore not recommended.
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Recipes
X-gal stock solution (40 mg/ml)

Dissolve 400 mg 5-bromo-4-chloro-3-indolyl B-o-galactopyranoside in 10 ml dimethylfor-
mamide.* Protect the solution from light by wrapping in aluminium foil or by using a brown
bottle. Store at —20°C.

IPTG stock solution (100 mM)

Dissolve 238.3 mg isopropyl B-bthiogalactopyranoside in 10 ml deionized water.
Filter-sterilize and store in aliquots at —20°C.

Ampicillin stock solution (100 mg/ml)

Dissolve 5 g ampicillin sodium salt in 50 ml deionized water. Filter-sterilize and store in
aliquots at 4°C.

Kanamycin stock solution (30 mg/ml)

Dissolve 1.5 g kanamycin monosulfate salt in 50 ml deionized water. Filter-sterilize and
store in aliquots at 4°C.

LB (Luria Bertani) agar plates (1000 ml = approx. 40 plates)

Dissolve 10 g fryptone, 5 g yeast extract, 10 g NaCl, and 15 g agar in 950 ml deionized
water. Adjust the pH of the solution to 7.0 and add deionized water to 1000 ml. Autoclave
the solution for 20 min.

To pour plates, allow autoclaved LB agar to cool to 55°C. Add 1 ml ampicillin stock solution
and/or kanamycin stock solution, as appropriate. If blue/white screening will be performed,
add 2 ml X-gal stock solution and 0.5 ml IPTG stock solution. Mix, pour agar into plates,
allow to set, invert, and store at 4°C under sterile conditions.

We recommend using freshly poured plates (<1 week old) for plating cells. Long-term storage
of plates can result in decreased antibiotic activity.

Primer sequences
M13 forward (-20):  5' GTAAAACGACGGCCAGT 3!
M13 forward (-40):  5' GTTTTCCCAGTCACGAC 3!

M13 reverse: 5' AACAGCTATGACCATG 3'
SP6 promoter: 5' CATITAGGTGACACTATAG 3'
T7 promoter: 5' GTAATACGACTCACTATAG 3!

* Toxic and/or mutagenic. Take appropriate safety measures.
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Ordering Information

Product

Contents

QIAGEN PCR Cloning Kits — for direct cloning of PCR products

QIAGEN PCR Cloning Kit (10)

QIAGEN PCR Cloning Kit (40)

QIAGEN PCR Cloning? Kit (10)

QIAGEN PCR Cloning? Kit (40)

Related products for PCR

For 10 reactions:

2x Ligation Master Mix (50 pl),
pDrive Cloning Vector (0.5 pg),
Distilled water (1.7 ml)

For 40 reactions:

2x Ligation Master Mix (200 pl),
pDrive Cloning Vector (2.0 pg),
Distilled water (1.7 ml)

For 10 reactions:

2x Ligation Master Mix (50 pl),
pDrive Cloning Vector (0.5 pg),
Distilled water (1.7 ml),
QIAGEN EZ Competent Cells
(10 tubes, 50 pl each),

SOC medium (2 x 1.9 ml)

For 40 reactions:

2x Ligation Master Mix (200 pl),
pDrive Cloning Vector (2.0 pg),
Distilled water (1.7 ml),
QIAGEN EZ Competent Cells
(40 tubes, 50 pl each),

SOC medium (6 x 1.9 ml)

HotStarTaq DNA Polymerase — for highly specific hot-start PCR
250 units HotStarTaq DNA Polymerase, 203203

HotStarTagq DNA Polymerase
(250)*

10x PCR Buffer," 5x Q-Solution,
25 mM MgClI2

Cat. No.

231122

231124

231222

231224

QIAGEN Taq DNA Polymerase — for standard and specialized PCR applications

Tag DNA Polymerase (250)*

250 units Tag DNA Polymerase,
10x PCR Buffer," 5x Q-Solution,
25 mM MgCl,

201203
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Ordering Information

Product Contents Cat. No.
QIAGEN OneStep RT-PCR Kit — for fast and efficient one-step RT-PCR
QIAGEN OneStep RT-PCR For 25 one-step RT-PCRs: 210210
Kit (25)* QIAGEN OneStep RT-PCR Enzyme
Mix, 5x QIAGEN OneStep RT-PCR
Buffer,* dNTP Mix,¢ 5x Q-Solution,
RNasefree water
Omniscript RT Kit — for standard reverse transcription
Omniscript RT Kit (10)* For 10 reverse-ranscription reactions: 205110
40 units Omniscript Reverse
Transcriptase, 10x Buffer RT,
dNTP Mix," RNasefree water
Sensiscript RT Kit — for reverse transcription using <50 ng RNA
Sensiscript RT Kit (50)* For 50 reverse-ranscription reactions: 205211
Sensiscript Reverse Transcriptase,
10x Buffer RT, dNTP Mix,*
RNasefree water
* larger kit sizes available
* Contains 15 mM MgCl,
* Contains 12.5 mM MgCl,
¢ Contains 10 mM each dNTP
! Contains 5 mM each dNTP
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Ordering Information

Product Contents Cat. No.

Related products for PCR product cleanup
QIlAquick PCR Purification Kit — for direct purification of PCR fragments

QIAquick PCR Purification 50 QlAquick Spin Columns, Buffers, 28104
Kit (50)* Collection Tubes (2 ml)

QlAquick Gel Extraction Kit — for gel extraction of DNA fragments

QlAquick Gel Extraction Kit (50)* 50 QIAquick Spin Columns, Buffers, 28704
Collection Tubes (2 ml)

MinElute PCR Purification Kit — for purification of PCR products in low elution volumes

MinElute PCR Purification Kit (50)* 50 MinElute Spin Columns, Buffers, 28004
Collection Tubes (2 ml)

MinElute Gel Exiraction Kit — for gel exiraction of DNA fragments in low elution
volumes

MinElute Gel Exiraction Kit (50)* 50 MinElute Spin Columns, Buffers, 28604
Collection Tubes (2 ml)

MinElute Reaction Cleanup Kit — for cleanup of DNA from enzymatic reactions

MinElute Reaction Cleanup 50 MinElute Spin Columns, Buffers, 28204
Kit (50)* Collection Tubes (2 ml)

Related products for plasmid DNA preparation

QlAprep Miniprep Kits — for high-purity plasmid minipreps

QlAprep Spin Miniprep Kit (50)* 50 QlAprep Spin Columns, Reagents, 27104
Buffers, Collection Tubes (2 ml)

HiSpeed Plasmid Kit — for ultrafast purification of plasmid or cosmid DNA
HiSpeed Plasmid Midi Kit (25)* 25 HiSpeed Midi Tips, 12643
25 QlAfilter Midi Cartridges,
25 QlAprecipitator Modules plus Syringes,
Reagents, Buffers

* Larger kit sizes and/or different kit formats available
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QIAGEN Companies

Please see the inside front cover for contact information for your local QIAGEN office.

QIAGEN Distributors

Argentina

Tecnolab S.A.
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Capital Federal

Tel: (011) 4555 0010
Fox:  (011) 4553 3331
E-mail:  info@tecnolab.com.ar

Web site: www.tecnolab.com.ar

Austria/Hungary/Slovenia

R. u. P. MARGARITELLA

Ges. mb.H.

BIOTRADE

Breitenfurter Strafle 480

1230 Wien-Rodaun

Austria

Tel: (01)889 18 19

Fax: (01) 889 18 19 20
E-mail: BIO-TRADE@TELECOM.AT

Belgium/Luxemburg
Westburg b.v.

P.O. Box 214
3830 AE Leusden
The Netherlands

Tel: 0800-1-9815
Fax: (31) 33-4951222
E-mail:  info@westburg.nl

Web site: www.westburg.nl

Brazil

Uniscience do Brasil

Av. Candido Portinari, 933/937
05114-001 S&o Paulo - SP

Brazil

Tel: 0113622 2320
Fax: 0113622 2333
E-mail: info@uniscience.com
Web site:  www.uniscience.com
China

Gene Company Limited

Unit A, 8/F., Shell Industrial Building
12 Lee Chung Street
Chai Wan, Hong Kong, P.R.C.

Tel: (852)2896-6283
Fax: (852)2515-9371
E-mail:

Hong Kong: info@genehk.com

Beijing: gene@public2.bta.net.cn
Shanghai:  gene@public.sta.net.cn
Chengdu:  gene@public.cd.sc.cn
Guangzhou:

gzyitao@public.guangzhou.gd.cn

Cyprus

Scientronics Ltd

34, Zenonos Sozou Str.
1075 Lefkosia

Denmark
Merck Eurolab A/S
Roskildevej 16

2620 Albertslund

Tel: 43 86 87 88

Fax: 43 86 88 89

Email:  info@merckeurolab.dk

Web site: www.merckeurolab.dk

Egypt

Clinilab

P.O. Box 12 El-Manial
4,160 St., El-Etehad Square
Riham Tower, EFMaadi
Cairo

Tel: 5257212

Fax: 5257210

Email:  Clinilab@intouch.com
Finland

Merck Eurolab Oy

Niittyrinne 7

02270 Espoo

Tel: (091804 551

Fax:  (09)-804 55200
Email:  info@merckeurolab.fi

Web site: www.merckeurolab.fi

Greece
BioAnalytica S.A.
11, Laskareos Str.
11471 Athens

Tel: (01164003 18
Fax:  (01)646 27 48
Email:  bioanalyt@hol.gr
India

Genetix

C-88, Kirti Nagar
Lower Ground Floor
New Delhi-110 015

Tel: (011):542 1714

or (011}515 9346
Fax: (011)-546 7637
Email:  genefix@vsnl.com

Israel

Westburg (Israel) Ltd.

1, Habursekai St. Kiriat Ha'asakim
Beer Sheva 84899

Tel: 08 66 50 813

or 1-800 20 22 20 {toll free)
Fax: 08 66 50 934
Email:  info@westburg.co.il

Web site: www.westburg.co.il

Korea

LRS Laboratories, Inc.
SongBuk P.O. Box 61
Seoul, 136-600

Phone: 02765 416 I: (02) 924-86 97

Fax: 02764 614 (02) 924-86 96

E-mail: sarp pid com.c -mail:Irslab@nownuri.net
Czech Republic Malaysia

BIO-CONSULT spol. s.r.o. Research Biolabs Sdn. Bhd.
Bozejovicka 145 79A Jalan $S15/4C

142 01 Praha-Libus Subang Jaya

Tel: (02)4447 1239 47500 Petaling Jaya, Selangor
Fax: (02)47 29 792 Tel: (03)-7312099
Email:  bio-cons@login.cz Fax: (03)-7318526
Web site: www.bio-consult.cz Email:  biolabs@tm.net.my

Mexico

Quimica Valaner S.A. de C.V.
Jalapa 77, Col Roma

Mexico D.F. 06700

Tel: (5) 525 57 25
Fax:  (5) 52556 25
Email:  qvalaner@infosel.net.mx

The Netherlands

Westburg b.v.

P.O.Box 214

3830 AE Leusden

Tel: (033)-4950094
Fax (03314951222
E-mail:  info@westburg.nl
Web site: www.westburg.nl

New Zealand
Biolab Scientific Ltd.
244 Bush Road
Albany, Auckland

Tel: (0919806700

or 0800933966
Fax:  (09)9806788
E-mail:  info@biolab.co.nz

Web site: www.biolab.co.nz

Norway

Merck Eurolab AS

Postboks 45, Kalbakken

0901 Oslo

Kakkelovnskroken 1

Tel: 22 90 00 00

Fax: 22 90 00 40

E-mail:  info@merckeurolab.no
Web site: www.merckeurolab.no

Poland
Syngen Biotech Sp.z.0.0.
ul.Legnicka 62 A

54-204 Wroclaw

Tel: (071) 351 41 06
or 0601 70 60 07

Fax  (071)351 04 88

E-mail:  info@syngen.com.pl

Web site: www.syngen.com.pl

Portugal

IZASA PORTUGAL, LDA

Rua do Proletariado, 1 - Quinta do
Paizinho

2795-648 Camnaxide

Tel: (1)-424 73 64
Fax: (1)-417 26 59
Singapore

Research Biolabs Pte Ltd

211 Henderson Road #14-01
Henderson Industrial Park
Singapore 159552

Tel: 2731066
Fax: 2734914
E-mail:  biolabs@singnet.com.sg

Slovak Republic

BIO-CONSULT Slovakia spol. s.r.o.
RuZové dolina 6

SK-821 08 Bratislava

Tel/Fax:  (07) 50 221 336
E-mail:  bio-cons@post.sk

Web site: www.bioconsult.cz

South Africa

Southern Cross Biotechnology (Pty) Ltd
P.O. Box 23681

Claremont 7735

Cape Town

Tel: (021) 671 5166

Fax: (021) 6717734

E-mail:  info@scb.co.za

Web site: www.scb.co.za

Spain

IZASA, S.A.

Aragén, 90

08015 Barcelona

Tel: (93) 902.20.30.90
Fax: (93) 902.22.33.66
Sweden

Merck Eurolab AB
Fagerstagatan 18A
16394 Spanga

Tel: 08) 621 34 00
Fax:  (08) 760 45 20
E-mail:  info@merckeurolab.se

Web site: www.merckeurolab.se

Taiwan
TAIGEN Bioscience Corporation
3F. No. 306, Section 4

Chen-Der Road

Taipei

Taiwan, R.O.C.

Tel: (02) 2880 2913

Fax: (02) 2880 2916
E-mail:  taigen@ms10.hinet.net

Thailand

Theera Trading Co. Lid.

64 Charan Sanit Wong Road
(Charan 13) Bangkokyai
Bangkok 10600

Tel: (02) 412:5672
Fax:  (02) 412-3244
E-mail:  theetrad@samart.co.th

QIAGEN Importers

Saudi Arabia

Abdulla Fouad Co. Ltd.
Medical Supplies Division
Prince Mohammed Street

P.O. Box 257, Dammam 31411
Kingdom of Saudia Arabia

Tel: (03) 8324400
Fax: (03) 8346174
E-mail:

sadig.omar@abdullafouad.com

All other countries
QIAGEN GmbH, Germany
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